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Abstract
To evaluate the role of personal factors in pneumoconiosis, several acute phase proteins were studied in 62 coal miners without acute illnesses and classified as having no pneumoconiosis (n = 19), simple pneumoconiosis (n = 23), or complicated pneumoconiosis with progressive massive fibrosis (n = 20). Groups were similar for age, years of work at high risk jobs, chronic bronchitis, and forced expiratory volume in one second (FEVy). C-reactive protein concentration was significantly higher in the simple and complicated pneumoconiosis groups in comparison with the no pneumoconiosis group. The C-reactive protein concentration was above the upper normal value in 12 (27-9%) out of 43 cases with simple and complicated pneumoconiosis. On the other hand only one case of no pneumoconiosis was above the upper normal range (5-3%), a significant difference taking into account a stratified analysis for chronic bronchitis. Fibrinogen concentration was significantly increased in the simple pneumoconiosis group compared with the no pneumoconiosis group. The value offibrinogen was above the upper normal limit in 17 out of the 43 cases with pneumoconiosis (39-5%) by contrast with two cases in the no pneumoconiosis group (10-5%). No significant differences in a;-antitrypsin and ceruloplasmin concentrations were found between groups. In conclusion, an alteration in some acute phase proteins related to pneumoconiosis was found in miners. This could be used as a marker of disease activity and personal response against the pathogenic agent. 
Materials and methods
This study included 62 consecutive coal miners, (minimum age 50) sent to the clinic for periodic check ups between January and June 1988. They had no acute illnesses, and were not taking steroids or other anti-inflammatory drugs.
Subjects were interviewed by trained personnel. Case histories were completed and details about working conditions were obtained. To evaluate exposure risk, the factor considered was number of years of work in high risk jobs (face workers and drillers). The definition of ex-smoker was met if Instituto Nacional de Silicosis, Pulmonary Medicine, Laboratory, and Preventive Medicine Services, Oviedo, Spain Table 2 summarises the results. The concentration of C-RP was significantly increased in the simple and complicated pneumoconiosis groups compared with the no pneumoconiosis group (p < 0 02). The value of C-RP was above the upper normal value in 12 out of 43 cases with pneumoconiosis (27 9%). On the other hand, only one case in the no pneumoconiosis group was above the upper normal value (5-3%), a significant difference taking into account the stratified analysis for chronic bronchitis (x = 1 99; p < 005).
Fibrinogen concentration was significantly greater in the simple pneumoconiosis group in comparison with the no pneumoconiosis group (t = 2-08; p < 0 05). The value of fibrinogen was above the upper normal range in 17 cases with pneumoconiosis (39 5%) by contrast with two cases in the no pneumoconiosisgroup (10 5% and one (5%) in the no pneumoconiosis group. These differences were not significant. The figure shows the percentages of cases with values above the upper normal limit in the pneumoconiosis and no pneumoconiosis groups.
Discussion
In the present study, we found a non-uniform alteration in acute phase proteins in the miners studied. Fibrinogen and C-RP concentrations were increased in relation to the presence of pneumoconiosis. Concentrations of ceruloplasmin, an important serum antioxidant, were increased in some cases, but had no relation to pneumoconiosis; a,-AT values were not significantly altered.
Other studies have examined several of these proteins with conflicting results. Hahon et al5 found an increase in a,-AT concentration in miners with progressive massive fibrosis compared with controls. These differences were not found, however, in other studies. 6 Rasche et al found an increase in C-RP concentration in a group of coal miners considered as predisposed to pneumoconiosis3 by contrast with an earlier report in which they had concluded that the increase in C-RP in miners was due to the presence of chronic bronchitis and not to pneumoconiosis.4 This apparent contradiction with our results may be because our cases were studied when they were in a stable situation with no signs of acute illness.
The significance of C-RP measurement for monitoring the acute phase response has recently been emphasised. '3 This response is basically started by interleukin-1,14 a potent mediator that is considered to be a pathogenic factor in silicosis."5 Bronchoalveolar lavage and gallium uptake studies suggest an inflammatory process related to pneumoconiotic lesions.78 Changes in acute phase proteins might reflect the same process at the serum level and may be useful as markers of disease activity. On the other hand the acute phase reaction could be used as a marker of individual reactivity against the pathogenic agent. Other study designs would be necessary to check this hypothesis.
In conclusion, an alteration in acute phase proteins was related to pneumoconiosis in some miners. This could be useful as a marker of disease activity, or individual reactivity against the pathogenic agent, or both. 
